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2361 Laxenburg, Austria 

PREFACE 
In recent years there has been a renewed interest in "long waves" -- cycli- 
cal economic movements of a span of fifty to sixty years - as had been investi- 
gated at an earlier time by such noted economists as Kondratieff and Schum- 
peter. This revival may, in part, be attributed to the prolonged recession the 
world economy has experienced since 1973. 
Within the last few years, a (limited) number of renowned research institu- 
tions and distinguished scholars have substantially contributed to the advance- 
ment of the theory on long waves, with, however, little or no contact between 
them. 
For this reason, IIASA and IRPET agreed to convene a meeting 
(Siena/Florence, October 26-29, 1983) to which all the authors of recent major 
contributions in the field of long waves should be invited. In .order to ensure 
the utmost efficiency of this meeting, its deliberations were limited to five 
topics; all potential active participants were invited to submit preliminary 
statements on any of these five topics, to be distributed to all the other partici- 
pants well in advance. 
This Collaborative Paper contains all the contributions received by the end 
of August 1983. The main purpose of this Collaborative Paper is t o  serve as 
background material for the Siena/Florence meeting. The present volume may 
further be regarded as a preliminary summary of the state of the art .  It is 
hoped that revised versions of these contributions, together with the proceed- 
ings of the meeting, will form a more cohesive reader to be published else- 
where. 
Further to this primary purpose of the present volume, it also contains 
information on the organizing institutions, lIASA and IRPET, and the program of 
the meeting, together with a few introductory summaries of the present state 





Istituto Regionale per la Progremmazione Economica della Toscana 
IRPET - Regional Research Institute for Economic Planning of Tuscany - 
was established in 1968. Accordmg to regional law, IRPET's main tasks are: 
- to carry on research projects on economics, social and territorial 
aspects of regional development; 
-- to provide for studies requested by regional planning process; 
- to contribute to the training of young scientists in planning discip- 
lines. 
Currently, the major activity stearns of IRPET are: 
-- reporting on annual performances of the regional system and its corn- 
ponents (export, tourism, public expenditure, employment, e t ~ . ) ;  
-- carrying on a set of field research about topics such as international 
and regional role of Tuscany; behavior of the most relevant productive 
sectors as well as of the public sector, also in their subregional 
aspects; social structure of Tuscany. 
The emphasis of IRPET's work is on relationships among analysis objects rather 
than on sectoral description. On this methodological path was built up an 
integrated reglonal system of Input-Output models which could be considered 
as the most relevant result of the scientific cooperation with IIASA, developed 
since 1980. Other significant IRPET's scientific relationships are, for the time 
being, those with the Centre for Environmental Studies (London), the Town and 
Country Planning Department (Newcastle), and the Hessische Landeszentrale 
fiir Politische Bildung (Wiesbaden). 
IIASA 
International Institute for Applied Systems Analysis 
IIASA -- the International Institute for Applied Systems Analysis - is an 
international, non-governmental, research institute sponsored by scientific 
organizations from seventeen nations, both East and West. 
I t  was established in October 1872 on the initiative of the United States of 
America and the Soviet Union to bring together scientists from different 
nations and different disciplines for joint investigation of complex problems of 
international importance which require the joint efforts of many nations in 
order to find approaches able to meet the challenges of the future. The 
Institute's analyses cut across traditional disciplinary, institutional, and 
national boundaries with the aim of: 
-- promoting international collaboration 
-- advancing science and systems anaysis 
-- applying its findings to policy problems of international importance. 
IIASA's key research interest currently focuses on issues of economy, food and 
agriculture, environment, energy. 
IIASA has National Member Organizations from: 
USSR, Canada, Czechoslovakia, France, German Democratic Republic, 
Japan, Federal Republic of Germany, Bulgaria, USA, Italy, Poland, Aus- 
tria, Hungary, Sweden, Finland, Netherlands, United Kingdom (in for- 
mation). 
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The Long-Wave Debate 
Irt its last issue, Options brought a contribution by Cesare Marchetti, "Recession: Ten More Yean To Go?" 
The vivid interest and the surprisingly large echo that this article met induced Options to invite Garhart 
BrudunaMI to analyze the state of the art in the renewed activities on long-wave theory in a wider context. 
Tbc 10- the m a s i o n  lasts, the 
more cconomisrs have begun to wonda 
about its rumNlc After 1945, indusfri- 
a h u i  counuks all the world OM 
a p m k c d  three decades of steady 
g w d ;  no wonder economic thmry 
aoncamPrrd on  "equilibrium growth" 
o n  the onc side, on &on-ccrm business 
cpda (Konjunknrrqyklen), of a dwa- 
r i o ~  o f  four to five yeon erdr, on the 
other dc. "Recadon" m d  the 
-of (a coupleof yeznof) bdow- 
amage partb ,  but alas1 t h a e  a lwap 
was path, and to u t t a  a phrase like 
'%hits t o  Growth" was blunt h a n y .  
RrPlickto this, governmental economic 
acchity i n d  s u b s t u l ~ y ,  giving 
rise to a noticable y a  spurious come 
lotion between the  anmunt of govan- 
ment internemion and GNP: the morc 
gonmmcnt, t h e  more affluent we 
becunr. 
W e  are not y a  fully aware of the 
a u n t  to which this thirty y e u  e x p c  
rience has come to  dominate our 
thinking. We continue to speak of a 
"prolongad rccmion", as if the n a  
(short-tcrml) upswing w a e  just lurking 
around t he  ma, and we look at  
g~vernment to f d y  do something 
about it, 
A fear mobs ago, an Ausuian 
economist remarked: "The valley seems 
ta k a low plain." If the distance b e  
tarear successive vaileys is more than 
four to five yeon, there may be quite 
P way to go before we reach the next 
peak, and if governments continue to 
pmvidc us with mountain climbing 
q u i p r n ~ ~ ~  to  get us more quickIy ahead 
through the Grcat Plains (as they did, 
more ar l a s  successfully, in all previous 
valleys) it will be as costly as it will be 
futile. 
Thae is something peculiar about 
the  t o o k h a  of ecommics, as com- 
pyed t o  the t o o l c h a  of other sciences 
(let's say, engineering or physiology). 
In economics, it is much more difficult 
to Ioate the right tool, and there is 
mxh more d h p a n e n t  among the 
mechanics as to which tool to use. But 
the toolchest as such is much Iarga: it 
is cnmmed with took that seem obso- 
lete but may, all of a sudden, prove 
useful a&, if (a) found and (b) p r o p  
a l y  adapted. The longer the recession 
bed, the more economists remem- 
baed the work done .by an earlier gen- 
eration on the theory of long waves - 
took it out from the chest whae  it lay, 
badly neglected; found it fwinating, 
and began to adapt it, not so much in 
the light of changed circumstances as 
on the  basis of all the wealth of eco- 
nomic dam and knowledge accumu- 
hted manwhile. 
The pioneers of the o l d a  generation 
had been Parvus, Van Geldaen, Pareto. 
De Wolff, and finally Kondratieff, who 
was the fmt to attempt to base long- 
wave thmry upon empirical dam, and 
whose name is, ever since, associated 
with any analysis of economic move- 
ments with a lifejpan of forty to sixty 
years (Kondratieff cycles). Kondratieff 
concluded that such long-term cycles 
are characteristic of the whole of the 
capitalist economies, as a rcsult of dif- 
fering phases of capitai accumulation. 
The work of this fmt generation cul- 
minored in the writings of the Austrian 
economist Joseph Schumpaa, mainly 
in his book Business Cycles (1939). 
Schumpeter conceived the notion that 
the irregular clustering of innowtions 
was the main cause of a regular succes- 
sion of four phases - prosperity, reces- 
sion, depression, and recovery. In a his- 
torical perspective, four such full cycles 
can be identified: the fmt one chuac- 
terized by the s t a m  engine, the second 
by the railroad, the third by the chem- 
ical industry and electricity, and the 
fourth by the automobile. 
The year in which Schumpeter's 
book appared was all but favorable to 
his idcas. Overshadowed first by the 
poliricai developments of World War 
11, then by reconstruction and steady 
growth, his idcas fell into obsolacence. 
Long-wave theory became a Steeping 
Beauty, waiting for a prince to kiss it 
awake. The prince's kiss had its proph- 
ets - amongst them Colin Clark and 
Ernest Mandel; irritatingly enough, 
however, most voices to  announce 
"Limits to Growth" - wdl bdorc the 
so-called oil crisis - came from outside 
the economists' guild. 
Whatever redly happened in 1973, 
it certainly revolutionized economic 
thinking, shattering, in various respects, 
the d a r l y  beloved paxadigm of equilib- 
rium growth. In particular. s e v d  lead- 
ing scientists began, more or less inde- 
pendently, to  resume work on long 
waves. No one prince cut his way all 
alone through the thorn bushes - the 
thorn bushes themselves were erased 
by a fuc blast. Apparently the area 
around the haunted castle stiU remained 
unattractive - so far, only v a y  few 
noblemen found the  journey worth- 
while. Most of their names can be found 
in the special issue the journal Futures 
devoted to "Technical Innovation and 
Long Waves in World Economic Devel- 
opment" (August 1981). In that issue, 
Jos Delbeke gives a classification 
scheme of the new approaches to the 
phenomenon of long waves, according 
to what the respective authors see as 
the main causes: innovation, capital, 
labor, and raw materials. Let us follow 
Delbeke. 
Innovation 
In direct continuation of Schum- 
peter's reasonings, Gerhard Mensch and 
Alfred Kleinknecht regard technolog- 
icai innovation as the primary driving 
force of economic development. In a 
thorough historical analysis, Mensch 
gave Schumpeter's theory an empirical 
base. According to Mensch. around the 
y e a n  1825, 1886, and 1935 newclus- 
tm of basic innovations occurred, 
generating completely new sectors, 
Competition, rationalization, and con- 
centration k e  the capacity of the new 
G a h m  B ~ c k m m  is Prof-r of Sacistics 
at the University of Vienna, Austria, Rai- 
dent of the A u d m  Futum Racuch Soci- 
cry, aud a manba of the Club of Rome. 
Since 1973 he has been responsible for the 
IlASA conference series on Global Modding. 
He is cumndy engaged in preparing an inter 
national worklop on long waves. 
industrial sectors. Howeva, at a certain 
point the capacity becomes too great 
for the domestic market, so the export 
market becomes vital. Since foreign 
industrial countries have also gone 
through this same process, competition 
grows among a diminishing number of 
large concerns on the world market. 
Aware of the growing saturation, these 
concerns invest less money in the in- 
dustrial sectors and more on the inter- 
national money and capital markets. In 
the next stage, the monopolies try to 
sell their surplus in the less developed 
countries with the help of massive cred- 
its. Ultimately, these countries reach 
their credit limits, and the saturation 
of demand is complete. 
During this critical period, which 
begins with recession and lasts until the 
end of the depression, the economy has 
no fundamental solution other than the 
creation of basic innovations and new 
sectors: only "innovations will over- 
come depression." Mensch calls the 
situation in which society is forced to  
innovate the "technological stalemate" 
- a period of reorientation, in which 
economic policy cannot offer funda- 
mental solutions to the crisis, at least 
in the short run. All governments can 
do is to create a favorable climate for 
innovation. 
Kleinknecht defends both the em- 
pirical data base and the conclusions 
of Gerhard Mensch; furthermore, he 
claims that what seems to be a contra- 
diction between his view and that of 
o t h a  authors can also be seen as differ- 
ent yet compatible views of the same 
phenomenon. 
Capital 
Delbeke lists two approaches which 
consider varying intensity in capital 
goods production as the most impor- 
tant characteristic of the long wave: 
the approaches used by Mandel and by 
Forrester. 
Ernest Mandcl defines the indusmal 
cycle as the successive acceleration and 
deceleration of capital accumulation. 
When the acceleration of capital accu- 
mulation reaches a certain point during 
the upswing, it becomes impossible to 
invest the total mass of accumulated 
capital at an adequate rate of profit. 
This is overaccumulation, and it must 
be understood as a relative phenome- 
non: there is simply too much capital 
available to attain the expected social 
average rate of profit. Consequently, 
the average a t e  of profit of the total 
accumulated mass of capital declines. 
Conversely, in the crisis and depression 
phase, capital is devalorized. Underin- 
vestment now occurs: less capital is 
invested than would be expected at  a 
given level of surplus-value production 
and at the given (rising) average rate of 
profit. This periodic devalorization and 
underinvestment has the function of 
again raising the average rate of profit 
of the entire mass of accumulated 
capital, which in turn allows the inten- 
sification of production and capital 
accumulation. 
Jay Forrester has developed a new 
method of analyzing growth dynamics 
in which the capital goods sector plays 
the crucial role. Forrester's theory is 
based on two important pillars that 
create endogenous fluctuations. The 
first is a multiplier accelerator mecha- 
nism that transmits the fluctuations in 
investment to the rest of the economy 
and works on the long term. The second 
is rational behavior along a capitalstock 
adjustment model, which causes alter- 
nating phases of capital hunger and 
capital saturation. The economic agents 
continually exaggerate: they expand 
the capacity of the capital sector too 
much in the upswing to catch up with 
demand, and they let the capital stock 
collapse to a level below the long-term 
average in the downswing. The entre- 
preneur is rational ex ante but not ex 
post because of perception delays. 
It may be surprising that Forrester 
views innovation not as a cause but as 
a consequence of the long wave. The 
Forrester system dynamics model gen- 
erates long-wave behavior even without 
technological change. According to 
Forrester, each phase of the Kondra- 
tieff cycle offers a different climate 
for innovation; hence what can be ob- 
served as "clusters" or "bunches" of 
innovations in the sense of Schumpeter 
or Mensch is not an exogenous input, 
but a the r  a result of the model. In 
a system dynamics model, however, 
every major variable is at the same 
time the cause and the consequence of 
the system's behavior. In particular, it 
would be presumptuous to claim, as 
some authors do, that in Forrester's 
theory innovation plays no major role: 
within the system, it certainly has a 
definite impact upon all other eco- 
nomic variables. 
Labor 
In all long-wave theories discussed so 
far, labor was either ignored or played 
only an insignificant role. Yet unem- 
ployment is of the utmost social and 
political concern, much more so than 
innovation or investment. The book 
published by Christopher Freeman to- 
gether with his associates John Clark 
and Luc Soete Unemployment and 
Technical Innovation therefore rep- 
resents a cornerstone in long-wave 
research. 
In their thorough analysis, they ar- 
rive at the following conclusions: "Dur- 
ing the upswing, after decades of pre- 
liminary scientific and technical work, 
major new technologies generate both 
new investment and new employment 
on a large scale, thus becoming sub- 
stantial new branches of activity.. . . 
The main employment effect during 
the upswing is a steep increase in 
employment.. . . 
"After about a quarter of  a cen- 
tury, the new branches of  indusrry are 
f m l y  established, and their role as 
generators of additional new employ- 
ment diminishes and eventually disap- 
pears. During the  downswing. competi- 
tive pressure within industry becomes 
stronger, capital intensity grows, and 
investment cont inua,  but labor-saving 
and material-saving technical changes 
become increasingly important. 
"The loss of impetus for the  growth 
of employment in the new industries is 
reinforced by the acceleration of l a b o r  
displacing technical changes, and by 
economies of scale which arise from the 
success of the new technology itself. 
This process is the most intense during 
the Kondratieff downswing." 
The open debate between Freeman 
and his associates o n  o n e  side and 
Mensch and Kleinknecht o n  the o t h a  
side focused not so much o n  the impor- 
tance of  innovaaons as such, as o n  the 
social and economic factors that influ- 
ence the timing of such "clusters" of 
innovations and their reciprocal influ- 
ence o n  the behavior of the economy. 
According t o  Freeman, the key aspect 
of the long wave lies in the investment 
behavior. In his view, capital intensity 
grows in the downswing; in Forrester's 
approach it declines. Both Freeman and 
Forrester, however, emphasize the in- 
creasing unemployment of production 
factors in industry during the down- 
swing - labor for Freeman, capital for  
Mandel and Forrester. 
Raw Materials 
W.W. Rostow, more than the other 
authors considered here, emphasizes 
the dynamics of growth in a world per- 
specrive. He sharply distinguishes and 
relates three distinct phenomena: the 
forces set in motion by a leadingsector 
in growth, by changes in the profitabil- 
ity of producing foodstuffs and raw 
materials, and by large waves of inter- 
national o r  domestic migration. In his 
view, the second factor is particularly 
important because it generates a price 
revolution, i.e. a short period of a 
sharp rise in the relative prices of food 
and raw materials a t  the expense of 
the p r ica  of industrial goods. If the 
producers of the former are the less 
developed counnies and of the latter 
the  developed counmes, then a price 
revolution means a period of deterio- 
raang terms of  trade for  the developed 
counaies. 
As Delbeke points out ,  Rostow's 
theory does not correspond with the 
actual post-war situation, but it defi- 
nitely throws light upon the present 
price revolution. The new shortages of 
primary goods and especially energy fit 
well into the adjustment theory and 
are likely t o  create new leading sectors 
o n  the input side of  the  economy: new 
energy sources (nuclear, solar, wind), 
new raw material sources (ocean recla- 
mation), new foodstuffs industries (bio 
and genetic industries), environment 
industries, and so on. 
Delbeke's classification scheme defi- 
nitely proves useful as a first guideline; 
but, as he points out  himself, no such 
scheme is capable of paying full tribute 
t o  the thoughts developed by the dif- 
ferent authors. The headings chosen 
should clearly no t  be mistaken for 
monocausality. In particular, both 
Forrester and Freeman apply a systems 
approach: Forrester by means of the 
system dynamics methodology, Free- 
man by applying what he calls "rea- 
soned history": the attempt "to inter- 
pret the statistical evidence of changes 
in the international economy over a 
long period in the light of a discussion 
of the incidence of major technical and 
organizational innovations and their 
assimilation in the economies of the  
indusmalized counmes." 
As the different publications ap- 
peared and the  various theories became 
known, emphasis shifted toward multi- 
causality as a more adequate approach 
t o  the complex phenomenon of the 
long wave. In particular, Van Duijn set 
ou t  t o  integrate several theories. He 
constructs his synthesis by combining 
the innovation theory of Schumpeter 
and Mensch, the  hypothesis about the 
life-cycle of indusuy along an S-curve, 
and Forrester's multiplier accelerator 
mechanism of investment, which inten- 
sifies the growth and saturation of basic 
innovations. The role of time lags is 
considered essential for the particular 
behavior and length of the long wave. 
Policy Implications 
Long-wave theory is developing 
rapidly; several important books are t o  
appear within the next few months. In 
this rapid development, however, some 
basic questions have been bypassed - 
the most basic question of all being 
whether the long wave exists a t  all, 
whether it is a reality o r  just a myth. 
Different authors distill, from the same 
set of empirical data, different theories. 
On one extreme, there are distinguished 
scholars who claim that what is re- 
garded as a long wave cannot be signif- 























































































































































